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COMMISSIONER!!!^ 



^ 2002/12/28 



[AHWg] 

[flisgjtt] 

[CHBiei] 

[Cfl£l°J3H] 

[03(3§)l^] 

IB3(3S)Af»] 



20011206 

120010134563 

919980000221 
20010438441 

Ah 8IIX|»fif 
SI Ah ^XlShsJ- 

LG CHEMICAL CO. ,LTD 
LG CHEM. LTD. 

^olSAItU^*! XH9i ^gAJohg XII125- 
£|&SA||y^*! XII 285 §J ^SSAIfH^*! XII 235 £J 
SSOII 2|ShO| ^|2h &0I 



l-i 



1020010023038 



#§3 2002/12/28 



[AH US] ^oSSSjAH 

[3BI?S] ^61 

[§sas] 0001 

[fllSSUt] 2001.04.27 

[s^gsi ssi oie ±mss ^j\mm 

[B*S2| S^SiJ] ORGANIC MATERIAL HAVING DOUBLE SPIRO STRUCTURE 

[i^°J] 

[§§!] £J Al- ^AISFSj- 

[f^°J3E] 1-2001-013456-3 
[CH£I°J] 

[ □ £| oj 3 H ] 9-1 998-000093-9 

[51?IS§^e!S] 2001-022342-8 
[CHBI 211 

[ LH £| oj 3 H ] 9-1 998-000288-0 

[SS^ISe^eiS] 2001-022341-1 

[£g°J S^SJI] KIM, Kong Kyeum 

691112-1456115 
305-761 

I^^l CHESSjAI ™a 5 0HI|e 107# 703i 

1^1 KR 

[£JS°I S^SJI] SON.Se Hwan 

[^ElMES] 600801-1000314 

[?2SS] 305-340 

[^±1 CHSi^AI Eig LGOHttM 8g 405s 

[^31 KR 
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1020010023038 2002/12/28 
S^S^I] YOON.Seok Hee 

[^em^emi 710114-2452627 

305-751 

chssssai m^m £%n&om^ 302s 904m 

[^] KR 

[£g°J §SS]|] BAE.Jae Soon 

[^ai^^SiS] 690912-2455833 

302-740 

CHSS^AI AH ^ 5§!OHf§ 108= 110s 

[^3] KR 

[£S2| S^SJI] LEE.Youn Gu 

[^eie^SS] 730921-1495519 

[?SSS] 121-836 

[^] AHS^AI Dl-S 1 ? AHJH= 247-184 

[^3] KR 

[3 921 ^H3|] gjga- 
[£S2| S^S^I] IM.Sung Gap 

[^&JM^eis] 731223-1070311 

302-740 

M=P- S^OHIH 128§ 405S 

[^3] KR 
[&9XU 

[£S°J S^S^I] KIM, J i Eun 

[^&JS^S!s] 760523-2837010 
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1020010023038 



,3A 



2002/12/28 



[^Igfig] 

[ij¥AHW] 



LGSF§I A^OHWM 7§ 4033 



305-340 
KR 

OIXHi! 

LEE, Jae Choi 
640401-1470615 
305-340 

CHS§«A| £1 
107s 

KR 

§^ 

HI42i°j ^3 Oil 2|& M, l=^S *||60£2| ^§ 

oil sit!- w^&m m a^eucF. cue-lei 
(el) cudiei 
(en 



381-42 LG AhS!0Htti= 81 



20 
40 
0 



cm 
>i 



27 m 

1,042,000 a 

1. fiSkA|-9A||AI(SEa)_1 



29,000 g! 

40,000 S 

0 SI 

973,000 8! 



62-3 



1020010023038 #^ «J*}: 2002/12/28 

^-B- ^ ^(double spiro)^ -8-7] s^l^l ^rtb ^a>] ;n-g-^ 

# 7Hi, °<f*> S-ir°l -fe^L, 7fl^^ ( carr ier)^ ^S(mobi 1 ity)« *)H^r ^ & 
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1020010023038 %^ 2002/12/28 

-g- ^Ifl- -fi-71 sj-^^-^r i5xls.(double spiro) ^2:7} sj. 

-£ 1 
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1020010023038 #^ <*3^: 2002/12/28 

o]^ tt ^{ORGANIC MATERIAL HAVING DOUBLE SPIRO STRUCTURE} 

£ 2^ Afl^-Sj-^ -6-71 % ^ -8-71^^-^1-^ nf^colcf. 

-£^31 l£r 7l^ r ol^ > 2^ °o^ol^ ( 3£r S^l^, 4^ ^ ol^o}^, 5 ^ 

o]^ is) 3. (double spiro)^ -fM sj-^-ofl ^ ^SLS., ^} 
-8: 7MJL, s#ol ^.ji, 7 fl el o] (carrier)^ ©1* ^£(mobi 1 ity)* ^H^" 9X 

^S, ^^-ir ^ A oM ^ <r 5a ^ 7>^m °1^ i^jS. *§ -8-71 

Wl-ofl 3°lcK 

4^ ^^-AS^-Ei ^4 ^7>* w>oj-^ol J7 oi^*H ^ 

^ ^i^Vl-ol ^7J^>c^ IHH^ ^14. olsl^ o. 7] ^ 

^*Rr AV-g-S^ ^S-^ 0-71 #-^#21 ^^*V ^rg4 
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1020010023038 t^ 2002/12/28 

^ 6i cf. ^^>» afl^j: nfl, *r^3. (shadow mask)# a}-^}*) 

^ ^Aflo] 3fl^(pixel)^§: ^°l^(full color)^ cj^Eflol 

<6> oje^ 6-7I ^ ^*r^ A ^^r ^14,359,507^^ 7^ si o}^ o. 

7l# «^ ^^oll s}*H ^sqojoj^ ^Je^fe ^^A^-^Ei ^>*°lfe ^ 

°l^Rr ^ o]^ ( ^^>7> ^*}^ ifl^ * 

^AS^-Ei ^o>!-^ ^^o_^ ^^e>^ A % A}-g-*>> 

0^ SL^^9l °H z}- §^ ^-71 l-^#-8r iHl 4^ 

^*}, JE^r ^ HL^r ^ 3^°fl tfltt 7>^o> ^ ( HV^Kg. 3^ nfl 

«1^^5] -^t!: ^ ^^Rr 3M <U^9l -S.-P" S^^m. S^V ^ #ofl ^ 

<?> ^iBl*!: ^V^^^r A}-g-jq^ -fre] #ol ^^(glass transition 

temperature)7l- ^-jr^ -f^r^h -fr^ f£f £-7}^ 

^7fAl7H3 ^ ^^-ol o^^t-I^ §-^^0} oi^ zls^S. ^-e] *t°l -g- 

<8> ols^V J2- ^T5]-7l ^*>^ ^-§-^1^ °J^^°J #^^1 H oH^ ^ 

°1^ He] ^.f-(group)# 5L°Jsl-^ ^olcf. w o >^ol o}^ 9] 
^3-^ ^sH3°l ^o^cf. ZLSI14 Hj. 
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1020010023038 W^ 2002/12/28 

nf|; S.<^^ £-*r##^ ^llKpi-orbital) (over lap) °1 ^ 

7fla|<H (carrier) °]^-§- *i*fl*Rf ^(trap), jL^r* ^f^Itt ??%i 

Ar 0 lB (quenching site), °}7l ^-Bflofl ^> jLtilfK molecular orbital) # 

S *1^ ^AH(eximer) ^ ^ T^fl*}^ ^o^M ^ 

<9> ^Sfloll iL3g^j O.^ A}-g-5}if #^-i-$r ZL HfSf s}-^ ^ u| 

-n &tf. ^ ^ #^5Ltt °o^4 °J:^€ 31^# -fr^l*>^i 1 

3 «V^^o] -°-^*}- s^-i"^: ^l-g-^cil, cllS^o] 3.^ (Kodak)^HH 

<£^£H n]^^ ^14,356,429^011 7lH^ S^^l ^2] ar^-tH" (copper 
phthalocyanine; °1^> CuPc^l- trH $14. 
<10> o)^\±r c*]^g- ^ ol^#^ ^± Q*}m- JIHl 

7} Cf^^Tfl ^€-51^ ^^. 6 >1 ^7fl7> 7H> cHa^o] #^olrl-. ^ ^ o]^ ^ 

£Sf ^^l t}l*V ^i}£ S 7 R> ^el A>-g-slji o^cf. oleitr 

or^l 13 <?HP<^ ^o]7l <^ 7fl^ o>^l^. *V ^^Hl H«a*r^ 

M- ^(phenyl) *l**fl ^^l°ll M-SlKnaphtyl ) *1$MH# £^^71^ tW^l^*! 
*ll 5, 554, 450 JL ). cfl^^<y <^1S^ u|-H^7l7> i^-^ 4,4'-yl^-[N-(l-M-Hl)-N-sll^- 
o>nl ^] ^ 3)1^(4, 4' -bi s [A^(l-naphtyl)-yV-phenyl -ami no] bi phenyl ; °l*r NPB&r th)°l & 
4. ^le°ll^r ole^ o}*g o>d1t11 #^-§; i2lS.( S piro)^Bl]Sl ^2^1 cfl^^H -fr^l 
^o] ^oi ^ o]^ -^o} <£$%v±(v]^zi\ all 5, 840, 21731). 
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1020010023038 #^ 2002/12/28 

<n> *AA?\ t#-§- ^ ^*Rr M£ 8-^1 = ^1^^-11 

<£J=Ln]-£- <§(8-hydroxyquinoline aluminum salt; °1*> Alq3H} ^-^-§r Ur^*}^ # 

<i2> ^el €<2^ t^#3H i*}^ *H*H T^i#eflo] ^Tflsl ^a>s. ^ o_st^ 

Alq3^1 *\i>\*\ ^ ^-^^ -g-^o] ^_o^ ^ x^is]. 33-g. ^^)^o) ol 

t}. HS^i Af-g-s]^ ^Ajj ^ ^-^^ ^1^-^-^ ^15,516,577^, ^15,366,811^^1 
7fl^m H oH^ 3rSH^ #^°1 5M. °1 &i tb ^S^l ^sH^ 

^Hl-ifl^ ^o_JeL <£3^ $X°-*\, # H -^1 ^ -§-£S -ttSH 

<13> O}^ H 0 >^ E+Sf^^l- ^-fr^fe ^AJ] ^ # ^ol 0.7I ^ 3*^1 3 

&S\7} ±r£ -fM &o] ^Spg^ ^Ajofl ^til^o)^ 7 > 

13 <&3>8°1 7fl^ ^^.(spiro) ^Bfll- 7}7j^ ^5fl 7 > 

7fl^£l^cl-( D l^-^-^ ^15,840,21731). ^7)9) 7 fl^ 5^^g- Sfrfe 
^Efl^ Aj-oil^ 90£^1 ^-5LiiL ^m^fe 7fl^ a].©] ^ ^ 7 1 (biphenyl H 

<u> ^aj} igj-^s] 5E cf^- ofife Kodak) A>ofl^ ^atb °^^1^-* ^4K> 

JL -fr^l ol°l^(imidazole)7l* o] f§ JO. si ^-7l s)-^#, ^ 

^JEL(fused)^ y oH^7ll- -fi-71 2}-^!- ^£ ol^(nl^-^ 

5,150,0063, ^ ^115,645,9483:). 
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<15> -fj-7) E.-££ ^ol7l ^SflA^ t##°fl 

(doping)*H ^^ 7 > ^-71 «3fi<*IH t^- 

^o. o] s- 7fl^f^ ^W^CexcitonW <SJLS °fl M *1 7> ^(energy 
transfer )£|<H ^-S- ^^Vfe- ^fr-i: *>7fl *>7l2. ^cK*]^-*) ^14,769,29251). °H 

<gJL<q ofl M *1 tfl^^Kband gap)^: JliH(host)*Rr 

oflui^l cfl^^(band-gap)^.^ ^>«>^i4 ^o}<>> tr^-. 3^ #^-4 ^^Mg 

^^-^ ^ 3^*r ^^-2] ^£oil 4^ <*jl<^ cfl<*| (band-gap) 

<16> <^7HH tfl^^ ^5L7\ ui^- ;*l*fl;g ^ ^^-^ls]^ ns. 

^ sitb ^MCexcimer)!- ^ Jl-§-°1 ^Tlt} Hj-^ 

(pi-orbital)^ ol^-ol^i igTg ^p-s» #JL $j7l ttfl^-ojcf . zl oflsfe ^ 

4€^l(perylene), ^rH^^l (anthracene) , <*^o] ^1435} 

^-(quinacridone), ^-^^(coumar ine) , ^ -fi-;£;*fl#, ^tr ^ 

^.o] ^^(rubrene), 3^ ^^M3 ^£-91 Nile Red, DCM, ^ n. -fr^H-al oi^ 
<17> ^7># ^SLsL^E] w>a> t^o.5L ^SRr *l7f M£ 3^8: <>1 

^7># ^ ^Aiofl ^7H1 cfl^ o>^tr ^71^ ov^^o] ^^^oi4. o]e^v 
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°l-n-^ ^ #^5- Alq37> cfliL^o] ^ oj^^jr ^>-g-S)Jl 5^. 

<18> ^x$J£- ^-71 ^5fl7l^2] JIS^H, Jl-g-^^ 7>*H , <#7> £_%o] ^ 

-2, (carrier)^! ^(mobility)-!- ^ ^Ifl-^ -FM 

^, ^ ^^H3 #^ ^ -3-7l#ofl ^f-*} O.S. Af-g-^ ^ olTl 

-e-7l# ^a]^ ^ ^ 0.7] *H^-*Rr ?H4. 

^-7>^ 2^3^ - ol^ 7}7|H o. 7] ^S}^ 

<22> -& ^ ^= s.^ o. «^ f |om ig^g ^jS.^ J^o. ^ 

<23> ^ ^V^o| cr cf^ 7) ±*}o\] £fS)o] ^ °. ^J-a) Z] ^ 
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1020010023038 



-33 Ol 



2002/12/28 



^ €*Rr ^71^ ^Hl- -fr-g-^Tfl A>-g-: 



<25> £ ^<S] tr ^ je.*^ ^ Jr-^-g- ^.^5}^ ^uj. oj^-g- 

5]^ 0PC(optical photo conductor) J=^ , iE^b -fM# H^l^Ei (organic transistor) 
^ 5? *)"§-] 

<27> [5}-*VAl l] 



<28> 



R' R 
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<29> J£ 7 ] 3}*M 1^1 ^oflA^ 

<30> R1-R24 - ZVZ]- =.^3 O.^ ^ 0>Tj)ig JE-Hp ^ olO 

<31> R1-R24 - 3^5= O]^ 

<32> 6r>7l<>ll ^S^fe X x}&7)3. ^ o]>£ ^^7^ *1 ^3 *1 

<33> i xflx] 20^ *i«<Hr ^r^rfc; ^^171; o^o}^] (aryl amine) ; w oH^ 

^sH^h; ^H^7l(nitrile, -CN); °}*\M*£7] (acetylene) ; 

<34> ^o>^( t hiazole), ^>#(oxazole) , o] imidazole) , ^ (thiophene) 

o. S o] =c>|^] o^jLel s}.^-§-; JEfe 

<35> fs\-^ is X*1^tt SJ-W^I #7) (moiety) 91 *\&7]o]5L, 

<36> M-^^l^ ^±.; SE^ -^(F), <gdt(Cl), JL-f-CBr), ^ -S-^.= (I)S °l-f-<H*l 

<37> jc^. Rl0j»|. R ll ; ^ R 14^ R 15i=, z^-Z]- -5f^3 S^r -^Ajofl ^ S ^ 

^ JlEl iE^r 3^ ^ , 

<38> ^7] X ^1^:71^ 

<39> -g.^ jd-g-, cc^ Jl^JEL^ ^-^^7] ; 

<40> ^S^TT X ^1^:715. S>M- o^V >) uj- ^1^-5]^ 

<4i> b}-^ 1 ifl^l 20^ 7^ ^ Q$t^r± ; <£^*} 7} ; o>^o>u]7l; « 0 >^ ^sj-^; q 

S17K-CN); ^Hl^^l7l; Ejoff, ^a^, oiqcf^, ^ ol^^,e) 
HL^r #7] <^?K] IS. S^^r S}-^"!-^ ^171 (moiety) olcf. 
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1020010023038 %^ QA- 2002/12/28 

<42> ol*HM ^ ^Ml^Tfl ^^?Vnf. 

<44> ^-tgofl ^-g-S} -0.7I ^ ^7>S] ^}^*V £ loll M-El-lfl^Cf. 

<45> £ 1*1H #(1)^ <#^-(2)-g: *l^*Rr 7l^ol^ ( -Rr^ , #^bj, ti| *}5E>3 ^r, 

^B^-nl -Ol A>-g-^ ^ $JtJ-. £5:^ =^ #(l)j=L A}-g-*>7l fl^A^ #(1)4 
#(2) A>o]ofl ^7l^ xd<£$}7\ A>-g-SH°> ^cf. 
<46> <#.=l #( 2 )^ #(3)A3-^ ^-7l#o 1 l ^71^ o^oj # 

oio.^ > a>^-£^^ M£ ^ -!+3*#( indium tin oxide), 91 ^ 

^rsj-l-C indium zinc oxide), ^S|-#(tin oxide), ^s\- ^JrSj-l-Cf luor inated 

tin oxide) ^3 Jf^^o) A>-g-^ ^ 014 c. 7 j nJHH ^o] ^(l)^- 

-f-^^ q-Zj- ^_S_ 7 > =^ *iq-g- A}-g-^- ^£ ol^u> A o V 7 lofl oflAls} ^ 

^d^2l -^-f^^r ^ ^Kwork function^}- ^ #^ u}b^£} 

4. ^ ^r7> ^ A>-g-*V ^ o. ^7^1-. 7>S>^ ^7fl- ^§ ttfl o o t^ 

<47> #( 2 )fif Tj]^^- Ol-^ #(4)tt ^ #0.3. ^^S^-Ei «>o> 

-B-^ ^-g; ol^sf^ ^^--1: *lrf. ^ o]^#( 4 )4 -g-^# (3) ^0)0]) 

-§-^3^ ^d^l- «oH^^- °l#*Rr #7j- ol^ #( 5 )o] ifl*]^ 

cf. ^>-§-£l^ ^ ^ oi^#o^ ^ ^^.o^ ^fl^th ^^1^ 

#(4)54 #(5) ^hms)<h^ ^ 
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1020010023038 ^^ ^7}: 2002/12/28 

<48> o.^(3)o. ^ ^ #^ *Jf»*>D}, ZL ofl Sfe ° S V 

^ D 1¥(A1), ^mfl#(B(g), ^r(Ag), ^(Ca), slf- (Li) oio Q j j p}^^ 

(Mg:Ag) SE^r «£-?-*lMLi:Al) ^ 2L^ ^(1-20 A)S] &)# 

5->°l =4 ^M^lMLiF/Al) 5E^r &|# ^l-a2f ^n]-^ (Li 2 0/Al)JlS. ^l-M*! 2#- 

€ ^£ 91^. <H ^7> £ « 0 >^ #31* 7f5H i*}* nfl 

^o.S^-Ei ^7} o]^ #(5)0.^^ #7> -§-ol*>7fl ^4. 

<49> £ 2 ofl ^-erl J=A]£ -B-71 ^ ^7}^ £ 1^ 0-7I ^ ^7><2}- ^-A}*}4 ; 2 

^ ^ #(2), #(3) A}ojo} o_ 7 ) # ^ ^£.3.$ ^}o}rf. £ 2 <*)H #(1), #(2), 
#(3)^ £ 14 44 7l^r, <#^r, ^ q-Ef^^ ; ^(6), #(4), %-{!), % 
(5)^ 44 3* ^ °1^#, ^4 °l^#-§: M-^^flcf. 

<50> 0.7I ^% ^ f-i: %MM?l7l o^]H t= 2 ofl ufE}^ w> 

4 4°1 ^ ^-^^ -§^H1 iE^r 44-§- ^f^^A^L ^7^ ^ _£ 

2^H #(2)4 o)j=l^ ^ ^oi^ (6) ^ o 7] AV^oTq- ^ £ ^ *15L^ 

°1*#(5) 4°H1 ^^ItV ^##(7)^ <#^-4 -g-^-o_^«-Ei 44 ^^j. ^ 7>7> 

<51> £0] ofl^ JE. 1 Si 5E. 2^ ^ oj^ofli ^7}2] ^.g. %H>A]7l7] ^ *M 

^ ^ 4°1^ -fMt- ^ ci^- ^l£-s}-sH AV-g-^- ^ olcf. 



62-15 



1020010023038 %^ 2002/12/28 

<52> a. ^ o. £ 14 £ 2 o(M #5^1 l^-e^ tflS^ -e-71 ^ ^ 7fl^ 

^>°H1 ^*l*Rr -fM 5^^, o|s.^ z>Z| HL^- ^A^] A o V 7l s}-^ 1^ &X\ S\ 

<54> 1S u|Ef^^ Si^H, Rl~R24 7 |. £ - ^ ^*>JL *1 S\- 

7>wl ^(aromatic carbinol)^ #^r^3:-g- <£^-» ^5]^ 
Wl-oWJ. Am. Chem. Soc, 52, 2881, 1930). ^<>1H *fl^Kr # 
7] s^^a] o]^ is]^(double spiro) ^tflo) #3*?M- °l-g-^ cf<^^ ^ 

"sr . ^> ^ ^ «8=#*1£ *r *V ^oltq-. 

<55> Aj- 7 ] R l~ R 24o} ^^] 7 > ^ ^ ol^ « 0 V^ ^sK^^I cflS^o] ojj- 

<56> 
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^1^^ ^ *l«r*fl« 7>^ ^ SUrtfl, n <4S.^r fhfc^ 1 MM 20^ xjHj- 

^ ^sj- ^dt, <*^, iLiL- ^-°] ^-5.^71 ; ^a^I; o^o>^ 7 ) 

(arylamine); H o V ^ ^Hr^; ^ o>^( t hiazole) , ^>#(oxazole) , 
(imidazole) ^ oj^ji^ MHl7l (nitri le, -CN); <>Hl!3!7l (acetylene); 

7> € ^ SZ^-H, ol^j7s]sq- ^(fused)£H 3^-315] (fused 

ring)* 4 s 5^. 
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i f 



<65> av 7 ] *\}X\& o}^^ rq-A] s>M- iE^ 1- <#7] IS. -f ^ 

<66> M. ^1^^ ^ ^}o\) ^-g-^ ^ ol^ o-y] 5}-^#S>) 3L 

<67> [5)-^ la ] 
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% <£x\: 2002/12/28 



<68> 



A 



B 







O 
















0 







A' 



B' 



A' 



<69> 



<70> 



R!~r24 7 > SL^f- ^ ^(Hydrogen atom)5. ^-f, S ^ 

7} laS] ^HH A, A' , B, B'^r ^sRr phenyl)^} S.^f- ^ Qt}S. 

t# JL#^- ^ O]^ ^Sj O}^ i-e^ «-Crj§> 7 ] 

^*H^ A, A', B, B'O-S. S^Sl^ 3)) ^(phenyl) 71^1 &± ^^>ofl Jg-Ajofl ^ z)-z}- 

^*MHM A, A'^r ^^Rr 5)1^711-31 B, B.'# ^^Rr ^1^71^1 

^ ^JE^ ^iH, -^^-O-S. A, A'^l 3\M7}7\ B, B'^l 3Jfl^7l7l- 

3X1 ^.cf ^- tifl^ ^l^l-Tfl ^cf. 0^*1 ^^§- ol-g-^c^ ^Xj-^o) -g-^lJE 

f^ofl ^tb ^H(excimer) ^-8: 2)^5)-^ ^ $X^. 
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<7i> oj)» 3^ Af A' # ^1^1^ ^« s]-^ 

* ^ 54^r ^-§-711- £<8$ ^ SUt].. -g-7}#£l f^l-51 ^<5>;*1 

<^H Jl^r Plnj^M- ^^<H ^^MItt 511^7] A, A'ofliE 

<72> >^7l g^A] 1S u^ife -g-7H ^ ^-^^7] 2fl^7l A, 

A' , B, B'^§- ^A]ofl tr^r z}-z}- s-^ojg. ^ ol^ ^.g. ^ ^^-71, x%3.2*o) ofl 
3- o>^ o^Caryi amine)7l* £^*H ^Hl 3* ^-g- <r 

<73> -^-71 I^^MH ^^-S-i:* ^°}7) $\*\; Cf^ ^ 4l7> vflJjLofl^o) ^ 

*1 ^*>JEL5. <#7> ^ 3:0.0^ ^}o} -rg o. ^ oltj. Q ) E^V 

7fleH (carrier) ^^^-^r 3^ ^ ^ A}o)*\) ^fl^Kr 

^-71 aVs)-, ^<H, ^ ffls^S] o]^ ^(carrier mobility)^ °1 

*r 5^. atr ^fl^^l-^ -H-71 tg-# i7>5l ^-fr ^^31^ A 

< 74 > Aj-g-s)^ 0.7I #^1:^ ^^tr ^«r, 7^0^ ^ 
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. A>-g-£l^ s^aI is q-E}i4]^ ^ofl <^}o} TgA^ ^ ox 

^■7) sHSj-^i ia2] ^^oi|^ 3fl^7l A, A', B, B'ofl #7}^- ^<i) 
(mobility)!- v£# ^ ^l*7l# 5L°J^>^ ^ ^ <&o_^ 

°l£lt!r 3^ (carrier)^ o}^^ 2i^}^ *]-g-7l<4 ^-9r t}^ ^HM-i- ^-aH ^ 

^fit (doping)^ «o^°l 3E^§ (doping) ofl A}-g-£]^. 

^ t# ^^Rr l^iL^ cfl-^ ^(band gap)°] ^>*>^u}- ^ #;g.g- 

^-W. ^^>sf Aj-cfl^ ^ui^l c}]<* Ti^-o] ^ 

^5 °1^*>^ *Rr3l, A}-g-£j^ ^£.7> ^ ^-f 

H o v ^^r *IH^-i=K ^1^7] B, B'ofl ^ ^*io_s -§r£r -S^H 6\)^^ cfl^^ol Aj- 
cfl^jls ^ .gJ-^Aj 2|-g-7]* SL^^iL, i£ll^7l A, A'ofl o.^ ^7] tfl<* 

°1 €■ ^-§-711- JE^fo} £-7} tflo^ ^^11- B, B'^ 3?)1^7ll- it^Rr 

14^ Si- ^-#1-014. 
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<84> 



<85> [5j-*VAl 5] 

<86> 



<87> [5j-«M 6] 

<88> 




<89> 7] 
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<90> 




oi> 8] 



<92> 




<93> [S^VAl 9] 



<94> 




<95> 10] 
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<97> 11] 

<98> 




<99> 12] 
<100> 




<ioi> 13] 
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<102> 




<103> [5)-^ 14] 

<104> 



<105> 

<106> 
<107> 
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<108> [s^^ 16] 

<109> 




<no> av 7 ) i<3] sj. Sj-^ la^l ^21 311^71 A, A'°fl ^1^711- 

3* HL^r ^-^-i- ^M^M- ^^711- ^HHH 

tJ-o] sj-o] ?]l£(pi-orbital)^ ^ , ^7l# lE^M 

<lll> 17] 
<112> 




<ii3> [sMH! 18] 
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<ii5> [s^M 19] 

<116> 



<117> 20] 
<118> 




<119> 21] 
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<i2i> mn*) 22] 

<122> 



<123> 




<124> [§}-*H] 23] 



62-29 



1020010023038 



#^ <|}*}: 2002/12/28 




<126> sfr 7 ) sj-tJ-Ai la o} ^<HH, 3)1^71 B, B'<i ^^tb ^^71* ;£<^}<*| ^7} 

<127> ols^V ^Eflo^ Sj-^-g- o-7l di^>« nfl ^ o}^ i 

^ ^^(spin-coating), -f- ^^(roll-coating), ^^1^ (screen-print ing) , °J3 

^ = ^ (ink-jet printing) ^ °l-g-«H *fl*H?Rr w>^-2i^>cf. 

°l^f 5r^H IS i-f^-tfl^ ^2:7]- tiV^-^ o.S ^M-b ZL^7f^ rUS^cQ ofl^. 

t}-§-4 ^ 2}-^ 24 i^^l 262] 5r^-#l-ol4. 

<128> *>7l 24 i^*] 262] 5f^-##^] ^Hl M-£rMi n^r 2 o^o} ^^ojcf. 

<129> [21-^ 24] 

<130> 




<131> [s|-«H] 25] 
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<132> 



<133> 
<134> 




^A^V ^ *fl^Kr S*^#£- oH-nVo.^. *V^Sl^l 

^V, ^7>i4 ^<2] |ii ^ i4, ^-7)1-5. ol^-ol^l Efloj: ^(organic 

solar cell), Efl 0 <J ^1 (solar cell), ^>7iq- eflo]^ = flE]<*fl Aj-g-sq^ 

OPCCoptical photo conductor) , JEE^ -fMl- H^l^ (organic transistor) -f-°fl 
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<137> 



<138> 



<139> 



<140> ^l^ojl 1 



<141> 



(s^n^ 275L S^lsl^ #^ ^) 



<142> 



<143> 



[sM^ 27] 



<144> 




<145> 2-w_S.2.w>ol5)l^(2-Bromobiphenyl) 5.0 g(21.5 mmol)# THF 50 m^l ^t°}JL -78 

°CJL ^, B^E]-^-^e)#(t-BuLi) 32 m*(1.7 M in pentane)* ^7j-s>^ 



4. 
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<146> ^riofl^ i Al^V -§-o> JUtiVA]^] 2,6-^M.S.a^H^l^ 

(2,6-dibromoanthraquinone) 3 g(8.2 mmoD-8- ^HV^ 30 iHtfV^-JL , aV-g- An| 

<i47> ^ofll^lEfls.(Diethylether) 30 m*^- 2 N -§-^ 50 m*^ -g-<*H #7] 

^ 30 S«>*>^ ^€ <^^\jl cHloflEfla 

(diethylether)S. ^ 

<148> ^7] j7^1 Aj^L ^ 5.1 g^r 60 m£2] ^91 #*fl^(5 

«hg.)^ ^AV(35 % ^-g-ofl)^- ^o] 3 a]^> ^oj- ^s>5|c|-. aJa^ zl^I s]-^-#-i- ct) 

4^1- JL if £2:^1^ 3J-«H] 27 7V^1^ 4.6 g^ mHaH 

3^1 sj-D-^-a- 88 %). 

<149> #7Ha4 JrJ-eVAl 2 72] 2}-^-#£] NMR -^^^ 

<150> i H ^ (300 MHZ) D MS0-d 6 ) d 8.12 (4H, d), 7.52 (4H, t), 7.32 (4H, t), 7.06 

(4H, d), 6.84 (2H, d), 6.28 (2H, s), 6.16 (2H, d) 

<151> ^l^o^l 2 

<152> (Sj-*V>0 2 8S . S\ ^ ^-Aj) 

<153> Aj-7] g^Al ^ n>^^ ^-g- o^}.^ sJ-^-Al 2 8S. # 

<154> 28] 
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<155> 




<i56> THF 35 nrfofl 2.68 g(11.5 mmol)^ 2- ±L S 3. «> °1 5flv|(2-br omobi phenyl )-£■ ^lJI, 

-78 °C5. ^ ^^el-¥-€e|#(t-BuLi) 16.9 m«(1.7 M in pentane)* ^7>^>i * 

<U 40 H^>^cf. 

<i57> ^7} -g-^ofl 1.44 g(5 mmol)^ 2-w.SS.o>e e}^fe-(2-bromoanthraquinone)# 7>*V 



<158> 



3<fllH31^.(Diethyle1:her) 15 ntf^ 2 N ^-g-^ 25 ^ -§-<*Hl # 7 ] 



<159> 



<160> 



<161> 



(di.ethy 1 ether )S. ^ ?i2:*>^i=f. 

A oM°lH J7^] A]^. ^ 2.5 g^r 50 o^ea^) ^-o] ^ ^ D fl^ 

(10 Ih-i-)^ ^ 3 ^o> ^^cf. s$^£ <*W> 

-H oMlH^JlS ^ Q3z a]^ Aj- 7 | 5j.*VAi 28^] f2f 2.2 g^ a}*] j7 

^%^r <£<&t\(^-£: 79 ft). 

-#7HH *flS3 Sj-*}-^ 28^ NMR ^^^Hr . 

X H NMR (300 MHz, CDC1 3 ) d 7.9 (4H, m) , 7.5-7.4 (4H, m) , 7.3 (4H, t), 7.2 (4H, 
m), 6.9 (1H, d), 6.8 (2H, m), 6.5 (1H, s), 6.3 (2H, m) , 6.2 (1H, d) 
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<162> ^ A]<^] 1 

<163> ^-71 Sj-flH IS. 3.*}S\±= S^#* ^^>7l ^<5><^ S}7l 3^*] 293- ^ifl^ 



<164> 



29] 



i6] 



<165> 





<166> 



#7l sj-^M 29S. 5*1 #^ #^ 1.34 g(2.6 mmol)-4 4,4'-^-(c]oili5i£ 
< ^ 1I3 fl^)-l,l , -til3Jll 1 d(4 > 4 , -di-(diethylphosphorylmethyl)-l ( l'-biphenyl) 0.5 g(1.3 
mmol)^: 80 ml£] DMF<^1 ^r°] -f , *3£:<HH 5]#<>11^-aH j= ( } ithium ethoxide) 2.8 mi(l 
M in ethanoDl- ^l-s^t]-. 12 inov^ j=: ^*j€ -H^l sj-tM-8: ^4 



<167> 



o]^. ^-o] <£o^ 16 o. s a^ls]^ B5fl°J ^sKtrain 

sublimation) «o v ^-§- °l-g-*M ^1^4. 



<168> o^^l 16 o_^ 5*13^- ^di ^ ^ ^ ^ 



<169> 



<170> 



<171> 



°1-E: & C (94.9 %), H (5.02 %) / ^ & C (94.4 %), H (5.12 %) 
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<172> ol-s. # : H62 / ^ 1163 [M+H] + 

<173> -^3aH1 2 

<174> 5j.*VAl lo| sl-^-g- ^^>7l ^2:^) 19] 2 75- ^-E^^ 

<175> 2,2-^^l^ul^^.^u AV(2,2-Diphenylvinylboronic acid) 1.34 g(6 mmol), ^7} 

2\}2ig\) 1$) s\-n^\ 21$\ ^51 7^^ 0.36 g(0.75 mmol), Pd (PPh 3 ) 4 0.086 

g(0.075 mmol), 2 N ^5L<^ K 2 C0 3 ^r-g-^ 10 m£, ^ 20 ml4\ ^ 24 a] 

<176> o] -g-oH^ ^ ^cfl7lS ^ -fMf-^ fS ^^5^. "fM 

S£ft 7>fl ^ ^1^^: Jiia} *H1 7>*H 4.2 gS] ^7] 2}-^ 8^1 7}*)^ 
jL^\ ^^-Qr «S^cf(^: 75 %). 

<177> ^o]7l 2}-^ 8S ^AjS]^ ^ ^ ^ -S-^^ 

<178> - ; 

<179> °m & C (94.70 %), H (5.30 %) / ^ ^ C (94.3 %), H (5.4 %) 

<180> - ^ Bi W Aj • 

<181> ol^. # : 836 / ^ 837 [M+H] + 

<182> - -g-^: 3 8 7.7 ° C 

<183> -^ aHI 3 
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<184> #7l 19] S^-§-# ^*>7l 3)*}^ <#7] *fl2:ofl 2$] 28^ 

<185> s^VAi 28^ ^-i* 7>*lfe 5.6 g(10.0 mmol)^- &3]7} *HH 60 

me^ THF°ll ^91 78 °C°lH B|~»MieJ-g-(t-BuLi ; t-butyl lithium 17.6 mt(1.7 
M in pentane)-& ^7}s>^cf. ^ -g-^# ^ a]^> -^o> maV ^ 4.5 

^a.eflolS(trimethylborate)l- 7>*>^cf. -g-^n^ *\*\*\ ^r^SLS. 3 

a1# -i-ol JE*]^ ^ i N -^S-fil ^ ^-g-°-^-§- 150 in* 7}*>$|tK ^ -g-^-i- 1.5 a] 

<186> A^Aj^ ^L^ll §^ ^ 0.2 g-g- #)s>c^ DMF<^1 ^ ^ 0.06 gS] 9, 10-v) aS£°iB^ 

^(9,10-dibromoanthracene), 0.16 g^ K3PO4, 12 mg$] Pd(PPh 3 ) 4 # *H|3. 7>^>5icf. 
fls] _g_6fl 60 ^-^ 41 ot 18 a]^}- iUti}-^ -g-oflo] a^o s 

4. ^€ 20 mil- 7>*H 30 £-7i in ti]- 3^ ^^S]c^oi^ ji^fls. 

^4*1-51^. ^3*1 ^1^1* 50 m&£[ mP°\) ^91 JJt ^sl^V^^l ^-^Al^lJi -g-nfll- ^ 
Alfl ^ 7}-<5H «^ A o V 7l 3}-*K] 15^] ^S* ^ W# 0.16 g^: 

41 ft), eeiloj ^(train sublimation) ^-i: °l-g-sH ^1^4 

<i87> c£o]*) sj-tj-^i i5s. ^Als)^ ^3}-§-cq ^ ^ 33= «A] t^ij. ^ 

<i88> - ; 



<189> 



°m & C (95.2 ft), H (4.79 ft) / ^ & C (94.9 ft), H (4.70 ft) 
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<190> 



_ 2jei J=L aj . 



<191> 



1134 / 1135 [M+H]+ 



<192> 4 



<193> 



-5J-7} sj-*M 1^ ^*>7l #7l ^lS^l 2^ 5^ 28^ 32^#^ 



<194> ^-71 S^-«H 28S] 7>^1^ 5.6gt lli ^:^7l «HH 60 m*^ - 

THF°ll ^ 78 °C°lH El^e)-^-^ell-(t-BuLi; t-butyl lithium 17.6 m£(1.7 M in 

pentane)* ^7>*l-^cf. 



(trimethylborate)# 7>*>^cf. -g-^ >H*1*1 #£-£.3. ^gr&l^i 3 ^l^t 

1 N ^£^1 ^-g-^-i: 150 m* 7>^V^cf. 1.5 ^tV S^tr 

*<§^€ ±1*11 M & 0.52 g# ^7l «HH 10 m£Sl DMF°11 ^ ^ 

0.3 gS] 9- ti.S-S.-10- ^11 ^^H^^O-bromo-lO-phenyl anthracene), 0.42 g^l K 3 P0 4 , 35 
mg^l Pd(PPh 3 ) 4 * 7>s>^cf. -g-oflo^ 60 ° cs ^ * 12 X\# ^-o> jsaV 

* *rJL ^z|Al^cf. vgz]-^ -g-oflofl 0)1^ 20 mm 7}-s}jL 30 ^-?> Hti>5r^ 

cf. Jl^ll* ^3f^>Jl t±X\ 150 ml^ tlilfi -g-*IW?l ^ ^sl7V^<Hl ^2}- 

A]^ Afl^ ^Tltb ^ 31* 0.26 g^ ^7l 10^1 ^Sl- ^ Sj-^-i- 

<g&JL(^i-: 35 %), H5ll°J *5}-(train sublimation) « 0 V ^* ^>-g-*H ^ ^*11*rS! 
4. 



<195> 



«V-§- -§-*]-§• & *1?> iHyVtr ^ 4.5 ml^i B B} nfl t SL ell ©1 B 
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<197> <£o]7± jg^M 10O.S. SAlSl^ #± ^ £M 

<198> - : 

<199> o|s ^ C (95.0 %), H (4.95 ft) / ^ & C (94.9 ft), H (4.83 ft) 

<200> - ;gafc JjL^ ; 

<20i> o]^ # : 732 / ^ 733 [M+H] + 

<202> O^}^ WlJE<^] 1, % >*UH 5 ifl*] 7*\}*\tt ^7] 7] ^ ^#1; 

Si aJ^S, ^O.^^ -8-71 t^^*} aj-g-jO^o) ^Aj^ ^<5>7l 

<203> til JRe^] 1 

<204> IT0( indium tin oxide)7> 1500 A^ sU^el ^ 7}^ 

-R-3: *r-8-^M>M ^aj^-^S. *\)^}<^ &2i*\%l * #^p> Afl^7lS. ol^A]^ 

<205> oj^Tfl I TO ^ $H ^ ^<g<J] ctff-l- ^ 

31(hexanitrile hexaazatri phenyl ene, °]^\ HNHATPe} #)-§- 500 A 3} 1 

<206> [3^«H1 30] 
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<207> 



NC CN 




<208> zl $\°\] ^-g- o^Rr ^^.91 NPB(600 A)^; ^ ^%r&}JL, ^^§- 

ir 5>7l 3j-«H=l 31^ 7^ 3^#(2|-«H=1 HM R!~R 24 7l- JZ.Jf- ^iS *13HS # 

150 A 21 ^}S. ^ ^.7} 9] is}^ Alq3(400 

Am #7] $H «Vnl- ^ o. ^§>^cf. 

<209> [S}-^ 31] 

<210> 




^7} $H £*V*J o.s 5 A 2] ell- l-^^l^CLiF)^ 2500 

^r-E^r 1 A/sec« ^l^^Jl, E)# f-seW^ 0 .2 A/sec IH^lw^- 3-7 A 
/sec^l -fM*}^. 
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<212> # 7 J -H-71 t^j- ±h*Hl 10.1 V^l ^« 0 >t ^Tfl* 7>*1 ^2}-, 10 mA/cufS] *1 

s. ^ofl^ 1931 CIE color coordinate 7l§o.S. x=0.218, y=0. 301^1 sfl^Hr 57 nit 

<213> ^ A]c^1 5 

<2i4> IT0( indium tin oxide)7 r 1500 A^l ^ -R-s^ 7l^# ^l^^ll- 

-R-tr ^-§-°->HH ^#5r ^1*}*H ^S^Tj ^ #5->^n> ^1^7]^ °}^*)% 

^f. #:£ fe}^4f °l-§-*f<*l #?1 71^ 5 4^tr T ^ 71^ oi 

<2is> ol^Tll ^«1^ I TO ^ ^ $H CuPc(copper phthalocyanine)* 150 A ^ ^Ml 

s. i #^*h 3* ^^-a- ^^^f^4. n. SHI ^# °l^Rr 

NPBC600 A)-fi- ^ ^^>J1 *}±r #71 sj-tj-^l 16^1 ^21 7>*1 

400 A^l ^ ^^j.o^ ^7>Sl -oio| oj^g. ^ Alq3(200 A) 

» #71 SHI -H-7l# #S1 MVnV &3.^%.t±. 

<2ie> # 7 ] ^ -oi* 5 A o} 5jL*)j S §s.e}olc (LiF) ^ 2500 A 

1 A /seel- *r$5U . sl# #^^ol = ^- 0.2 A/sec W^^-g- 3-7 A/sec^l 

<2i7> # 7 ] o. 7 ) ^ ^^oj) 9.1 vs] £«o v ^ 331S 7>*> ^sq-, 10 mA/cufSl *)^- 

^3Eofl-H 1931 CIE color coordinate 7l^_°S. x=0.159, y=0.089°11 Sfl^^fe 126 nit H" 
7)9\ *m ^^eejol ^#5l^cf. 
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<218> -6j X\ d\] 6 

<2i9> IT0( indium tin oxide)7> 1500 ^ 3.^^ -R-e) 7l^-§- 

=r-g-°->HH ^4 ^l^^^-s ^13 *H ^SAl^l * #^n> M}^7)S. °}^*}% 

4. ^ #&l-^n># °]&^°\ #7} 7)^ 5 Xfl^* T ^*M3. o] 

<220> oj^Ti] IT q f-^ ^ s%6\] Aj- 7 i ^v^i 30 o] HNHATP1- 500 A ^ ^MlS. 

1 ^ f^r^ 3* ^^rSt^r. n *H °l**r^ #^^1 NPB(400 

300 A 21 ^^r^^h ^7]-^ o)^ ^fi] Alq3 

(300Anm)l- <#7) ^ofl ^<5H ^7}Sr aVn| o. ^^i}. 

<22i> A o v 7 i ^ ^oi^ ^ofl 5 A cq ^^olc (LiF) ^ 2500 A 

3" ^S-tt 1 A/sec-I- -B-^sV^jl, #5Le}o)£L^r 0.2 A/sec, T3-8r 3-7 A 

/sec^l ^ ^1^5* cf. 

<222> av 7 ] ^ ^ofl 6.6 £a 0 H> ^7jl# 7>*1 ^4, 10 mA/cuf^l 

^;£°1H 1931 CIE color coordinate 7l§_o^. x =0.184, y=0. 242^1 Sfl^}^ 254 nit ¥i v 

<223> ^j Alofl 7 

<224> IT0(indium tin oxide)7> 1500 A$] ^ 3.*$$. 7)&£ & 

o-tr ^^-ojjoflA-^ ^-g-sj. ^ 2jtfo S *fl3«H ^l^l^l ^ #£r^> ^1^7)S °}^+)% 
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<225> ol^Tfl ^al^ I TO ^ <#7] 3 0 c^ HNHATP1- 500 A ^ 

1 #^*H 3* ^*r5^. =L $H1 ^^g- <>l^Rir NPB(400 

^-1-^: 200 A^ ^ ^a^c^cf. ^^>^ oj^sj. ^oj ca^g. ^ A lq3(300 

<226> Aj- 7 j ^7} ojofl O.S 5 A^ 5m fS^ £ (LiF)2f 2500 A 

^ ^E^r 1 A /seel- -H-^l^^Jl, 0 .2 A/sec, ^o]^ 3-7 A 

/sec^l ^ ^l^>^cf. 
<227> AJ-7I ^*j-;g -*-7l ^ ^7H] 6.7 7>tb ^4, 10 mA/cuf^l 

HS^H 1931 CIE color coordinate 7}^SLS. x=0.172, y=0.156<^l 168 nit # 

7}^ $4) ^rflE^ol 
<228> ^X\a)) 8 

<229> a o V 7] ^trj-Al ^ o>^ A j 7 j - Sj-^o) ^ *j % 7 ] $\ ^0_S. ^ oj^oj 

# 71-^1 *r $14^ 3!-§- ^^>7l ^^-8" *f^4. 

<230> IT0( indium tin oxide)7V 1500 A^ 3.^^ 7}%-^ *r 

o.^ ^-g-ojjo^jA-l ^^-Sf /-fl^^ 4^<5>cr| ^^1?! * #£(-^nf Afl^MS oj^Aj^ 
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<23i> o]^7fl I TO ¥^ $H s}-^ 30^ HNHATP* 500 <i 

2] 7>^1 s)-*r## 400 ^ ^^}Jl , °)&, * ^7} ^ 

«^g- ^ Alq3« 600 A^ ^ ^H^tf. <# 7 ] *}7> $H $ 

5 A^ 3# ^2^1 = (LiF)2}- 2500 A ^Ml^ IH^I^* ^^ V «H 

#^(^r)# ^*r£tf. ^"71 ^ ^o\}*\ $-7}Sr2) ^ 4^5L±r 1 A/sec# ^r^\% 
51, #S.e}ol^^ o.2 A/sec, ^^lir^ 3-7 A/sec^ ^ ^51* ^1*>^4. 

<232> o. 7 j ^ ^6fl 78 yo} ^Hj-^t ^ 3lf , 10 mA/cilf^ #ff- 

^£<H1-H 1931 CIE color coordinate 7]<£°-S. x=0.326, y=0. 550°fl sfl 1 ^}^ 464 nit 

<233> ^-rg^ Ajfl. o_ 7 ] s|-^-§- °- (double spiro) ^27} l^H s)- 

t# "i"^, o]^ ^ ^#°fl *}-g-5l£r 5L^e( dopant ) ^.g- 

T 5^*1 , °1 3 *V :£7}# *i| nfl ^ 

^MMl^ ^ 
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I^^t 1] 

t 1] 




R1-R24 fe Z>Z| ^-^^ 0_3L ^7}u|- ^^o| of ^ ^ ^ - o}0_ 
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1 ifl*l 20^ <£^a}7] ; o>^o>n] 7} (arylamine) ; y o v ^ 

ftsHr^; ^B^7l(nitrile, -CN); <>M1 ^7] (acetyl ene) ; 

^°>#(thiazole), ^>#(oxazole) , °] *1 imidazole) , ^ E]iHffl (thiophene) 

0.3. oj=Lo^ Aj^Sl^r <>l^Jl3 Stt 

^7} s}-«H 13. g.*]s\^ sf^l-^ ^71 (moiety)^ *1 *7l o] jh , 

M-^^l^ Stt l-4i(F), <g^(Cl), f-(Br), ^ 5.^(1)^ °l-¥-<H*l 5"^. 

*r BL^r o)t$ ^ Sa^-^ , 

^7) X *l«;7]fe 

^ ; -g-i, ^i, «.-§■, S^r A.2..E.S1 %>s^7l ; 

1 20^ ^SH^; ° & v ^l7l; o>^o>n] 7l; aj-^ l£3H~fc; q 

H^7l(-CN); <>H1^^7); ^o]-^, -%a>^, ol^cf^, SE^r Ej o^o] o^^e] 5)-^-; 
S^r -S-71 SJ-*h£] IS. 5*1 £1 ^ s^#sl ^7l(moiety)ol^. 
[^t 1 * 2] 

*ll 1 *<M1 5A°H, 

>^7l 5}-^ 12) sj-^-g-O- Aio) R U R 24 ^ ^ t= ^7} *}7} x)&7}2) & 

<L3-¥-£\ ^Sl^r *\$7]3, 3^#<?1 ^*\3- % 3^#: 
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N 





/ 






<£^, JeL#, JEE^r Jl^-E.^ % v S^l7l ; o|-^o>ul 7 1 (arylamine) ; «o V 

^sHr^; Elo>^(thiazole) ( ^r#(oxazole) , o] n] t}^( imidazole)^ o] t$ 

3LZ\ 3HH£; MH^Knitrile, -CN); oMlli^l (acetylene); ^ sj-^ IS 5. 

#7l# fi^fe S^S.-^ Str ^^1^- 

jJfls] o]^ji^|^ ^(fused)£H 3^2. &1 (fused ring)!- 4 1 &i=h 
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[37* 3] 

A 1 $a<H*l, 

2] 




[3J7* 4] 

3] 
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[^t 1 * 5] 



[sJ-*H 4] 




6] 
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5] 




7] 

[5}-^ 6] 




8] 
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7] 




9] 

*n i *cH 5a°H, 
mn+i 8] 




10] 

[S*-«H 9] 
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[3^8" 11] 

*>7l s)-^ 10.2.5. a^l^^ ^ sHhl-: 

[3}-*}-^ 10] 




12] 

*fl 1 *cM] 5U°H, 

[Sj-*HI 11] 
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14] 

*fl l *oHl 

*>7l S}-^ 13.2.3. S^^r ^3i)s. ^ ^1-: 

13] 
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[3 ^8- 151 

*1 1 9X°\*\, 

[sf^ 14] 




16] 

[2}-^ 15] 
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17] 

2)1 1 *M 9X°\*\, 
16] 




18] 

^1 1 %H1 

[5}-*VAl 17 ] 
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[3 ^8" 20] 

[3}-«M 19] 
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[3^8- 21] 

20] 




22] 

*M S)-^ 215. S*!^ o}^ ^S. 
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[sJ-*H 21] 




23] 

^ 1 5a<H>H, 

^>7l Sj-flJ--*] 225. S^I^h o]^ ^ sJ-^-#: 

[3*«M 22] 




24] 
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[Sj-flHj 23] 




25] 

*n i %hi sa°i.^, 

*>7l aj-flH 245. S^s]^ ^ 3^#: 

[s^M 24] 




A oM 5)-^ 242] n£r 2 o}^s| ^^ojcf. 

26] 
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25] 




25^1 ^HH, 2 o]>g-o) ^^olcf. 

27] 

[sj-^ 26] 




^-71 262] ^HH, n^gr 2 ol^-o] jg^olt}.. 
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